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THE  GOVERNMENTS  SOLICITATION  PROCESS 
AND  WHETHER  OR  NOT  IT  IS  DISCRIMINA- 
TORY TO  SMALL  BUSINESS 


MONDAY,  JULY  15,  1996 

House  of  Representatives, 
Subcommittee  on  Government  Programs, 

Committee  on  Small  Business, 

Washington,  DC. 

The  Subcommittee  met,  pursuant  to  notice,  at  11:05  a.m.  at 
Danvers  High  School  Conference  Room/Curricula  Center,  Danvers, 
Massachusetts,  Hon.  Peter  Torkildsen  (Chairman  of  the  Sub- 
committee) presiding. 

Chairman  Torkildsen.  As  Chairman  of  the  Small  Business  Sub- 
committee on  Government  Programs,  it  is  my  pleasure  to  welcome 
everyone  here  today. 

The  hearing  today  will  focus  on  the  Federal  Government's  solici- 
tation process.  Specifically,  the  hearing  will  focus  on  the  Govern- 
ment's method  of  soliciting  requests  for  proposals,  or  RFP's,  and 
whether  or  not  the  process  discriminates  against  small  business. 

RFP's  are  the  method  by  which  Federal  Agencies  and  Depart- 
ments request  bids  on  special  projects  to  be  awarded  to  private  sec- 
tor companies.  The  Agency  or  Department  making  the  request  may 
specify  the  contract  as  either  open  to  set-asides  or  "unrestricted," 
meaning  any  company  or  individual  may  apply.  Although  this  prac- 
tice should  apply  to  the  small  business  community,  some  contend 
that  unrestricted  RFP's  are  often  used  as  a  means  to  exclude  small 
business  from  competing  for  contracts. 

Small  business  is  the  backbone  of  our  economy,  and  certainly  it 
has  been  growing  at  an  impressive  rate.  Small  business  is  the  larg- 
est creator  of  jobs  in  our  country.  From  December  1993  through 
December  1994,  small  business  created  2.03  million  new  jobs,  while 
big  business  actually  lost  more  than  200,000  jobs. 

According  to  the  latest  reports,  small  business  accounts  for  99.7 
percent  of  the  Nation's  employers  and  they  employ  54  percent  of 
the  private  work  force  and  are  responsible  for  50  percent  of  the  pri- 
vate gross  national  product.  In  fact,  small  business-dominated  in- 
dustries produced  an  estimated  62  percent  of  the  3.3  million  new 
jobs  created  in  1994. 

In  addition,  small  business  contributes  52  percent  of  all  sales  to 
the  U.S.  and  is  responsible  for  50  percent  of  the  private  gross  do- 
mestic product.  Small  business  gives  more  in  charity  to  community 
service  organizations  per  employee  than  do  large  businesses,  ac- 
cording to  the  SBA's  Office  of  Advocacy. 

(1) 


These  statistics  are  outstanding  and  certainly  indicate  that  small 
business  is  on  the  upswing  and  that  it  is  vitally  important  to  the 
economic  well-being  of  our  country. 

Today,  the  Subcommittee  will  hear  from  two  witnesses  who  state 
that  they  have  been  adversely  affected  by  the  Federal  Govern- 
ment's practice  of  awarding  contracts  using  RFP's.  The  Committee 
did  have  a  third  witness  scheduled;  however,  the  individual  asked 
not  to  testify  for  fear  of  future  action. 

Due  to  the  busy  congressional  schedule  today,  there  will  be  no 
other  members  of  the  Committee  attending  this  hearing.  However, 
several  members  were  quite  interested  in  the  outcome,  and  they 
have  asked  to  see  proceedings  of  this  hearing. 

With  that,  I  welcome  our  witnesses  today.  I  look  forward  to  their 
testimony. 

Our  witnesses  are  Robert  Kern,  the  owner  of  Kernco,  Inc.,  a  sup- 
plier for  the  Department  of  Defense  and  NASA  in  the  area  of  hard- 
ware; and  Karl  Thidemann,  Director  of  Marketing  for  Solectria,  the 
largest  independent  maker  of  electronic  vehicles  in  the  United 
States. 

I  welcome  both  of  our  witnesses  today  and  would  like  to  ask  Mr. 
Thidemann  to  begin  his  testimony. 

TESTIMONY  OF  KARL  E.  THmEMANN,  DIRECTOR  OF 
MARKETING,  SOLECTRIA 

Mr.  Thidemann.  Thank  you.  Good  morning  and  thank  you  for 
this  chance  to  testify  on  this  topic  of  great  concern  to  us. 

We  are  here  to  express  our  concern  that  in  a  recent  GSA  public 
unrestricted  bid,  GSA  RFP  No.  FCAP-F1-ELC97-N62696,  due  on 
June  26,  1996  Solectria  Corporation  and  other  smaller  companies 
making  electric  vehicles  were  restricted  from  meeting  the  qualifica- 
tions not  based  on  uncompetitiveness,  but  rather  solely  because  we 
are  not  a  large  automaker. 

Specifically,  the  bid  did  not  seek  the  best  vehicles.  Range,  per- 
formance, experience  and  other  relevant  factors  were  not  part  of 
the  bid  at  all,  except  as  footnotes.  The  key  criteria  for  eligibility  to 
participate  in  this  RFP  was  that  "vehicles  shall  be  supplied  by"  a 
bidder  that  first,  is  an  Original  Equipment  Manufacturer,  or  OEM, 
defined  as  "a  motor  vehicle  manufacturer  who  is  responsible  for  the 
vehicle  fuel  economy  of  the  gasoline  version  of  the  model  supplied," 
which  restricts  the  qualifier  to  only  very  large  companies  that  also 
produce  gasoline  vehicles;  or  second,  to  an  offeror  that  "must  have 
an  agreement  with  an  OEM,"  one  of  the  large  automakers  for  war- 
ranty purposes. 

Solectria  Corporation  is  the  largest  independent  maker  of  electric 
vehicles  in  the  United  States.  We  have  made  and  sold  approxi- 
mately 250  electric  vehicles,  or  EVs,  in  the  last  4  years.  This  is 
more  than  all  of  the  Big  Three  U.S.  automakers  combined. 

Solectria  electric  vehicles  have  accumulated  more  than  1  million 
road  miles  in  fleet  and  consumer  applications,  again,  more  than 
any  of  the  Big  Three.  Our  electric  vehicles  consistently  excel  and 
have  frequently  outperformed  EVs  produced  by  the  large  auto- 
makers in  various  publicly  documented  events. 

Solectria  EVs  fully  comply  with  all  of  the  relevant  safety  criteria 
established  by  the  U.S.  Department  of  Transportation.  Our  electric 


sedans  and  trucks  have  been  found  to  be  as  safe  as,  or,  in  some 
cases,  safer  than,  comparable  gasoline  powered  vehicles. 

Solectria  electric  vehicles  now  operate  in  35  States  throughout 
the  United  States,  in  climates  and  terrain  ranging  from  the  Ari- 
zona desert  to  the  snowy  mountains  of  Vermont.  Solectria  electric 
sedans  and  electric  pickup  trucks  are  now  used  at  national  parks, 
airports,  including  Logan  Airport,  and  military  bases  nationwide. 
Many  State  governments  and  municipalities  have  chosen  our  vehi- 
cles in  competitive  bids  and  numerous  private  companies,  including 
electric  utilities  from  Oregon  to  California  and  Alabama  to  Maine, 
have  decided  to  purchase  our  EVs  following  their  bidding  proc- 
esses. 

We  brand  our  products  Solectria  and  stand  behind  them  for  war- 
ranty purposes.  We  do  buy  a  chassis  and  body  from  the  large  auto- 
makers, but  we  then  add  over  80  percent  of  the  value  to  the  vehicle 
before  we  sell  it.  We  therefore  believe  we  should  qualify  as  an  origi- 
nal equipment  manufacturer,  or  OEM. 

The  GSA  RFP  referenced  above  does  not  allow  for  this.  Although 
the  GSA  has  latitude  to  waive  this  requirement  if  they  so  choose, 
Solectria  spent  considerable  time  and  effort  to  put  together  our  bid 
for  these  vehicles.  We  believe  that  we  can  provide  the  GSA  with 
the  best  EVs  available  today.  If  we  are  screened  out  as  the  lan- 
guage of  the  bid  implies,  the  Government  will  not  get  the  best  vehi- 
cles and  our  small  business  will  have  lost  out  for  what  we  believe 
are  inappropriate  reasons. 

Of  additional  concern  is  the  precedent-setting  nature  of  this  bid. 
If  small  companies  like  Solectria  are  eliminated  from  eligibility  at 
this  stage,  this  could  well  put  Solectria  and  other  small  motor  vehi- 
cle suppliers  at  a  competitive  disadvantage  in  future  bids. 

I  thank  you  very  much  for  this  opportunity  to  present  the  testi- 
mony today  and  would  feel  free  to  answer  any  questions. 

[Mr.  Thidemann's  statement  may  be  found  in  the  appendix.] 

Chairman  Torkildsen.  Thank  you,  Mr.  Thidemann.  We  will 
hear  from  Mr.  Kern  before  we  have  questions,  but  thank  you  very 
much  for  your  testimony. 

Mr.  Kern,  would  you  like  to  proceed  with  your  testimony? 

TESTIMONY  OF  ROBERT  KERN,  PRESIDENT,  KERNCO, 
ACCOMPANIED  BY  MIKE  DELANEY 

Mr.  Kern.  Yes.  Thank  you  again  for  this  opportunity.     ' 

We  are  a  small,  high  technology  company  but  I  have  been  par- 
ticipating in  this  business  for  some  30  years  now,  in  both  large  cor- 
porate sized  companies,  such  as  Hewlett  Packard  and  Varian  to 
companies  that  we  have  started — Kernco  being  a  17-year-old 
Danvers,  Massachusetts  company. 

We  are  very  much  involved  in  the  Global  Positioning  System 
(GPS)  which  is  a  global  navigation  satellite  system  of  great  interest 
to  the  world  these  days.  GPS  is  one  of  the  technologies  that  Amer- 
ica is  noted  for.  In  terms  of  supplying  this  global  utility  to  all  of 
the  world  we  do  not  charge  for  it.  It  is  something  that  our  country 
is  very  proud  of  and  something  that  I  personally  am  very  proud  of. 

I  share  the  concerns  of  this  committee  because  of  observations 
and  business  experiences  I  have  had  that  indicate  a  growing  pat- 


tern  of  disdain  and  distrust  of  small  business  by  larger  entities — 
be  it  the  DOD  or  a  Fortune  500  company. 

Previous  testimony  to  the  U.S.  Congress  in  January  1977  alluded 
to  the  situation  that  small  businesses  are  not  stable;  are  not  ade- 
quately funded;  and  cannot  handle  this  type  of  program.  This  was 
directly  alluded  to  in  the  NAVSTAR  Global  Positioning  System  se- 
ries of  documents.  These  documents  are  available  and  seem  to  be 
a  root  for  some  of  this  attitude.  The  small  business  set-asides  and 
the  Federal  Acquisition  Streamlining  Act  of  1994,  would  seem  to  be 
more  of  a  proactive  approach  for  small  business  to  do  more  for  the 
country. 

I  would  like  to  describe  three  personal  experiences  that  reinforce 
my  impressions.  These  observations  are  not  intended  to  "point  fin- 
gers" or  "witch  hunt"  specific  companies  or  Government  Agencies, 
but  they  do  illustrate  a  general  pattern  of  behavior  that  effectively 
punishes  small  businesses  by  raising  unwarranted  concerns  over  fi- 
nancial stability  depth  of  resources,  reliance  on  key  individuals.  I 
think  this  is  at  the  heart  of  the  matter  and  I  would  like  to  illus- 
trate my  point  by  relating  these  experiences. 

We  have  been  involved  for  the  past  6  years  in  building  approxi- 
mately 20  time  and  frequency  "black  boxes"  to  be  launched  on  sat- 
ellites. We  are  a  small  aerospace  company,  but  we  are  quite  suc- 
cessful. We  have  units  operating  in  orbit  which  are  the  "best  in 
show." 

We  went  ahead  in  early  1990  and  bid  our  atomic  clocks  to  sup- 
port a  major  contract — it  was  called  the  Block  IIR  GPS  Program — 
and  we  won.  We  competitively  out  bid  a  couple  of  the  large  aero- 
space houses.  Before  our  contract  award  could  be  consummated,  we 
were  told  to  get  a  'Taig  brother" — we  were  too  small.  We  were  forced 
to  enter  a  joint  enterprise  agreement  and  work  with  a  large  manu- 
facturing company.  Kernco  would  do  the  development  and  the  de- 
sign, and  a  Fortune  500  company  would  do  the  production — ^for  a 
mere  20  units. 

That  is  still  going  on.  It  is  greatly  troubled  now.  We  completed 
the  development  phase,  we  did  the  things  small  companies  do. 
There  is  a  lot  of  black  art  in  some  of  our  technology,  but  it  has 
been  transferred  and  it  is  just  not  working  well  in  that  environ- 
ment. 

In  the  middle  of  that  time  period  in  this  same  GPS  Program,  a 
design  need  arose  for  our  customer  to  replace  a  concept  that  did 
not  work  and  was  competitively  put  out  to  bid.  All  of  these  bids, 
by  the  way,  were  unrestricted  bids  and  there  were  no  set-asides. 
Kernco  bid  this  40  piece  unit  and  won  that  one.  It  was  a  situation 
where  we  had  6  months  to  perform  and  the  whole  satellite  system 
depended  upon  it.  I  am  very  proud  of  our  people.  They  responded; 
we  have  completed  50  percent  of  our  shipments  to  date;  and  we  are 
ahead  of  everybody  else  in  this  specific  program.  It  defies  the  belief 
that  small  companies  cannot  respond.  I  think  we  have  consistently 
demonstrated  technical  excellence  as  well  as  the  ability  to  manu- 
facture to  success. 

I  might  add  that  at  that  point  in  time,  when  we  got  the  second 
job,  there  was  no  sense  of  anybody  asking  us  to  find  a  "big  broth- 
er." We  were  accepted  as  we  were  and  proved  we  could  deliver. 


A  second  experience  in  1995,  involved  an  unrestricted  solicitation 
for  the  next  generation  of  33  GPS  satellites  through  the  year  2017. 
We  bid  that  one.  Rockwell,  who  we  previously  worked  with,  gave 
us  a  letter  that  said  we  won  the  job  hands  down  and  were  to  sup- 
ply 99  clocks.  In  the  eleventh  hour,  Rockwell  was  forced  by  the 
USAF  to  bring  alternate  sources  on.  We  could  not  have  the  whole 
thing  even  though  the  production  rates  were  very  low  over  the 
specified  period  of  performance. 

A  third  example  of  another  unrestricted  procurement  that  we 
competitively  bid,  resulted  in  Kernco  receiving  a  Phase  I  award. 
We  performed  well  in  a  1-year  period.  The  second  phase  was  sup- 
posed to  demonstrate  hardware.  After  that  Phase  II  bid  was  closed, 
the  solicitation  was  reopened  to  insert  a  clause  which  would  re- 
quire our  small  business  to  violate  our  technology  exchange  agree- 
ment with  Hewlett-Packard.  We  could  not  violate  that  agreement, 
so  we  were  removed  from  that  solicitation.  We  would  not  involve 
ourselves  in  lawsuits. 

I  think  our  proven  performance  is  being  pushed  aside.  I  believe 
that  costs  to  the  Government  are  going  up. 

I  believe  our  technology  in  this  country  is  falling  behind  the  rest 
of  the  world.  I  go  to  many  international  conferences,  and  have  been 
pursued  for  some  of  this  technology.  The  U.S.  is  expending  signifi- 
cant resources  but  is  losing  our  heritage  advantage. 

I  think  the  cost  factors,  the  performance  factors  and  some  of  the 
delivery  difficulties  now  experienced  by  the  GPS  Program  could  be 
resolved  very  simply  by  a  realistic  look  at  actual  small  business 
performance. 

I  would  be  happy  to  answer  any  specific  questions. 

[Mr.  Kern's  statement  may  be  found  in  the  appendix.] 

Chairman  Torkildsen.  Thank  you  very  much  for  your  testi- 
mony. 

To  follow  up  in  that  line,  Mr.  Kern,  I  think  the  gist  of  what  you 
are  saying  is  that  instead  of  just  blanket  treatment  of  all  small 
businesses  as  being  unable  to  guarantee  completion  of  a  contract, 
that  you  have  some  type  of  criteria  in  place  based  on  both  the  num- 
ber of  units  and  known  track  record?  Is  that  accurate? 

Mr.  Kern.  I  believe  there  is  a  distrust  of  small  business  because 
you  cannot  be  a  small  aerospace  company,  and  that  worries  the  big 
fellows. 

Chairman  TORKILDSEN.  Yes.  I  guess  the  point  being  in  your  par- 
ticular case  where  at  the  time  when  you  were  only  being  called 
upon  to  produce  20  units,  yet  still  the  requirement  was  that  you 
go  out  and,  as  you  said,  hire  a  big  brother,  if  there  was  some  type 
of  criteria  to  say  that,  well,  even  though  you  are  a  small  company, 
20  units  is  not  an  exorbitant  number.  Obviously  if  it  were  some 
other  type  of  product  other  than  the  one  that  you  make,  let  us  say 
one  at  10,000  units,  then  obviously  that  might  be  necessary,  but  in 
this  particular  case,  especially  now  where  the  numbers  are  small, 
just  the  same  would  apply  for  Solectria,  too,  because  no  one  is 
going  to  start  off  by  ordering  10,000  electric  cars.  I  would  assume 
at  most  it  is  going  to  be  in  the  dozens. 

Mr.  Thidemann.  This  RFP  was  for  100. 

Chairman  Torkildsen.  Yes,  100.  Right.  So,  some  small  number. 
So,  if  the  criteria  were  based  not  only  on  small  business  but  would 


be  some  actual  attempt  to  look  at  the  individual  company  and  say 
can  this  company  deliver  the  number  of  items  required  so  it  is  not 
a  blanket  discrimination  against  small  business. 

Would  something  like  that  help,  if  we  required  a  change  in  the 
process  so  that  it  was  not  an  automatic  assumption,  that  either  you 
had  to — in  Solectria's  case,  only  accept  a  large  company  or,  in 
Kemco's  case,  Kemco  would  have  to  enter  into  a  partnership 
whether  they  needed  to  or  not. 

Mr.  Kern.  The  same  company  who  questioned  us  and  forced  us 
into  a  partnership  2  years  later  never  raised  the  question  of  a  part- 
nership. They  knew  we  could  do  it,  we  had  demonstrated  it,  and 
we  went  ahead  and  did  it.  But  I  think  small  companies  are  guilty 
until  proven  innocent. 

Chairman  TORKILDSEN.  Under  the  current  system.  That  very 
much  needs  to  be  changed. 

Mr.  Thidemann,  if  you  could  talk  a  little  bit  more  about  the  situ- 
ation there  because  the  bias  against  small  business  in  the  bid  proc- 
ess that  Solectria  was  competing  for  seems  even  more  onerous  than 
the  one  that  Kernco  faced  in  that  you  were  essentially  denied  a 
chance  to  be  awarded  the  contract  at  all,  whether  you  partnered 
with  a  large  company  or  not,  and  in  this  particular  case  the  lan- 
guage is  that  you  pointed  out  in  your  testimony  very  much  appears 
that  it  is  a  lock  for  one  of  the  Big  Three  automakers. 

I  mean,  is  there  anyone  else  that  you  know  of  that  could  even 
compete  for  that  type  of  contract? 

Mr.  Thidemann.  There  is  one  quote-unquote  conversion  com- 
pany, in  other  words,  a  company  that  purchases  gasoline  vehicles 
and  converts  them  to  battery-driven  electrics,  that  right  now  has 
been  working  on  an  agreement  with  one  of  the  large  automakers. 
They  are  a  company  based  out  of  Detroit. 

To  date,  they  have  not  even  put  any  product  out  on  the  market, 
so  there  is  no  experience  whatsoever  with  these  vehicles.  While 
they  may  prove  in  time  to  be  suitable  and  worthwhile  vehicles,  we 
feel  that  the  quality  of  the  vehicle  should  come  uppermost  in  the 
Government's  strategy  for  selecting  which  vehicles  to  incorporate 
into  their  own  fleet. 

By  excluding  a  company  that  has  demonstrated  to  produce  qual- 
ity vehicles  for  no  other  reason  than  we  are  not  a  large  automaker 
or  have  not  chosen  to  enter  into  an  agreement  with  an  OEM  seems 
inappropriate,  for  the  reasons  that  I  have  tried  to  outline  here. 

I  do  not  know  if  this  responds  to  your  specific  query 

Chairman  ToRKiLDSEN.  It  does.  It  clearly  goes  to  one  of  the,  I 
guess,  distortions  in  the  process  by  having  this  type  of  language 
there  where  you  have  just  said  that  the  only  other  company  that 
might  qualify  is  a  company  that  has  not  produced  any  cars  yet. 

Mr.  Thidemann.  That  is  correct. 

Chairman  Torkildsen.  So  you  have  a  company  trying  to  jump 
through  the  hoops  created  by  this  language,  yet  they  have  no  track 
record  at  all  and  yet  they  could  be  considered  ahead  of  Solectria, 
even  though  Solectria  has  from  your  testimony,  I  think,  manufac- 
tured 250 

Mr.  Thidemann.  That  is  correct. 

Chairman  Torkildsen.  [continuing.]  electric  vehicles  already. 


Mr.  Thidemann.  Many  of  those  have  been  sold  to  the  Federal 
Government  as  well. 

Chairman  Torkildsen.  So 

Mr.  Thidemann.  So  we  have  a  history  of  doing  business  with  the 
Government. 

Chairman  Torkildsen.  Clearly  not  only  is  the  language  that  is 
in  the  bid  now  unfair,  but  it  is  creating  what  I  would  call  a  distor- 
tion, where  a  company  that  has  never  even  made  an  electric  car 
might  be  considered  eligible  for  winning  the  bid,  whereas  the  com- 
pany that  has  the  proven  track  record  cannot  even  be  considered. 
That,  to  me,  is  a  major,  major  flaw  and  I  think  underlies  the  na- 
ture of  the  contract  being  discriminatory. 

Mr.  Kern,  the  nature  of  what  Kernco  does  being  very,  very  spe- 
cialized, normally  I  would  assume  that  is  more  of  an  asset,  but, 
again,  being  specialized  and  a  small  high  tech  company,  you  are 
saying  that  that  in  this  process  can  be  a  liability? 

Mr.  Kern.  There  has  been  a  lot  of  Government  meetings  that  de- 
scribe it  as  a  liability.  We  are  leaders  in  our  technology  and  in  our 
business.  Quality  is  not  an  issue  in  our  business.  We  come  under 
so  many  regulations  with  MIL  Standard  9858;  this  is  flight  hard- 
ware that  is  documented  to  the  nines.  But  they  are  afraid  that  with 
the  technology  base  being  centered  in  our  company  there  have  been 
statements  made  about  Agencies  have  got  to  get  the  technology: 
know-how,  show-how,  out  of  our  company  into  a  broader  market 
base.  Our  answer  has  been  to  bring  people  like  Mike  Delaney  on 
board  who  is  half  my  age  to  teach  him  everything  I  know  and  con- 
tinuity. Mike  is  virtually  running  the  company  now. 

This  has  not  been  an  issue  but  it  still  is  brought  up  in  meetings 
and  subcommittee  meetings  of  the  DOD,  et  cetera.  We  have  taken 
special  pains  to  offer  to  put  drawings  in  escrow  at  bigger  compa- 
nies. But  there  is  a  paranoia  on  the  part  of  some  of  these  compa- 
nies that,  they  must  know  everything  we  do.  Our  proprietary  rights 
have  been  stretched  beyond  belief 

So  it  is  a  multifaceted  thing  that  is  insidious  and  I  think  Mike 
has  well  addressed  it.  He  is  living  it  more  than  I  am  every  day 
now:  it  is  very  intense. 

Chairman  Torkildsen.  Well,  would  you  like  to  add  anything 
about  your  experience  dealing  with  the  process?  Because  I  am  sure 
that  that  could  be  very  helpful  to  the  hearing. 

Mr.  Delaney.  Some  of  the  issues  that  you  brought  up,  past  per- 
formance for  example,  are  very  important.  I  think  if  you  look  at 
past  performance  of  a  small  company  such  as  Kernco  going  it  alone 
and  doing  the  job  ourselves,  you  will  see  that  we  have  done  a  very 
good  job.  We  have  proven  hardware  now  in  orbit  which  is  operating 
very  well  in  the  GPS  system.  Then  you  look  at  it  and  say,  OK,  you 
need  to  join  that  small  company  with  a  larger  company  because  of 
whatever  the  paranoias  are  and  the  issues  are  with  the  contractors, 
the  major  contractors.  You  look  at  the  track  record  at  that  point 
and  a  small  company  gets  bogged  down  with  some  of  the  big  com- 
pany issues.  Some  of  the  Fortune  500  companies  have  to  do  things 
in  certain  ways  that  do  not  necessarily  foster  a  small  business  en- 
vironment and  efficiency  is  not  necessarily  as  good  when  a  small 
company  is  influenced  like  that. 
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I  think  that  when  a  small  company  is  allowed  to  operate  as  a 
small  company  it  works  out  very  well.  When  major  contractors  try 
to  come  in  and  do  some  of  the  micromanagement,  they  want  to  see 
everything  that  you  are  doing  every  minute  of  the  day.  That  is  not 
necessarily  something  that  we  have  the  bureaucracy  in  place  for  in 
our  company. 

Chairman  TORKILDSEN.  But  that  is  a  regulatory  cost  that  is  very 
much  there  and,  again,  if  you  are  a  large  entity,  you  may  be  able 
to  afford  the  overhead  involved  in  that,  but  if  you  are  a  small  com- 
pany then  that  obviously  becomes  an  added  cost  to  you  that  your 
larger  competitors  may  already  be  dealing  with  and  therefore  do 
not  have  to  add  personnel  for  it. 

Mr.  Kern.  If  I  may,  we  are  getting  gold  stars  for  going  through 
all  the  gates  you  have  to  go  through — ^better  than  our  big  company 
brother.  Whether  it  is  a  question  of  physical  configuration  or  be  it 
all  sorts  of  audits  that  are  done  by  the  people  in  the  DOD.  We  are 
going  through  all  those  gates  and  getting  to  the  bottom  of  the  hill 
just  fine.  So,  in  that  sense,  we  have  not  had  to  apologize  for  our 
being  a  small  business. 

As  a  matter  of  fact,  there's  a  lot  of  apologies  on  the  table  now 
from  some  of  the  big  guys.  I  think  the  versatility  of  a  small  com- 
pany is  the  ability  to  create  the  jobs  and  to  move  forward. 

We  are  doing  it  the  way  it  should  be  done  and  we  do  not  find 
the  smallness  a  negative.  We  find  the  attitudes  toward  smallness 
a  negative.  The  attitudes  scare  me. 

Chairman  Torkildsen.  Mr.  Thidemann,  have  you  found  any  of 
the  compliance  problems  that  Kernco  has  faced  or  as  Solectria  also 
been  able  to  deal  with  the  if  micro  management  is  the  best  term 
for  it,  how  has  Solectria's  experience  been  on  that? 

Mr.  Thidemann.  We  have  had  definitely  to  generate  more  docu- 
mentation as  we  are  participating  in  various  Federal  contracts  over 
the  years  to  the  extent  possible.  We  have  been  able  to  expand  our 
staff  as  necessary  and  bring  on  folks  to  handle  a  lot  of  the  paper- 
work. So  far  we  have  been  dealing  with  it.  I  would  not  say  that 
that  has  been  specifically  a  big  impediment  to  our  process. 

Just  to  follow  up  on  another  point  that  Mr.  Kern  made,  was  that 
we  find  that  being  in  a  smaller  company  gives  us  a  great  deal  of 
flexibility.  To  the  extent  possible,  we  try  to  standardize  our  various 
designs  so  that  we  can  produce  vehicles  more  economically,  more 
efficiently  and  so  on.  But  when  we  do  find  that  a  design  change  is 
in  order,  it  is  very  easy  for  us  to  implement  it  and  put  it  into  the 
next  few  vehicles  within  a  matter  of  weeks  or  months,  as  opposed 
to  the  larger  automakers  which  often  require  many  years  or  even 
a  decade  to  put  in  various  design  changes.  We  feel  that  this  is  one 
of  the  greatest  strengths  that  we  bring  into  the  work  that  we  do 
and  why  our  vehicles  are  so  successful. 

Chairman  Torkildsen.  If  we  could  talk  now  a  little  bit  about  the 
nature  of  your  companies,  how  many  people  does  Solectria  employ? 

Mr.  Thidemann.  Approximately  50  full-time. 

Chairman  Torkildsen.  Fifty  full-time?  Your  only  location  is  in 
Wilmington? 

Mr.  Thidemann.  That  is  correct. 

Chairman  Torkildsen.  And  how  about  Kernco? 


Mr.  Kern.  We  have  12  full-time  people  and  probably  about  8 
part-time  people,  and  we  have  been  as  high  as  35  people.  We  are 
located  in  Danvers.  That  is  our  only  location. 

Chairman  TORKILDSEN.  That  is  your  only  location.  Right.  So,  you 
are  both  very  much  the  definition  of  small  business.  I  mean,  you 
are  not  nearly  at  the  threshold  where  you  are  about  to  break  into 
the  large  category,  although  obviously  we  always  hope  to  see  you 
expand  to  that  point,  but  you  are  very  much  the  definition  of  small 
business  right  now. 

How  many  years  have  you  each  been  in  business? 

Solectria? 

Mr.  Thidemann.  Solectria  was  incorporated  in  1989  and  we  sold 
our  first  electric  vehicle  in  1991.  Prior  to  that,  the  founders  of  the 
team  had  basically  been  students  at  MIT  building  and  racing  solar 
cars  and  racing  cars. 

Chairman  TORKILDSEN.  So  7  years,  right? 

Mr.  Thidemann.  Yes.  About  10  years  of  experience  in  the  field 
but  7  years  incorporated. 

Chairman  TORKILDSEN.  As  a  company.  OK 

And  Kemco? 

Mr.  Kern.  Ours  was  1979,  and  we  started  producing  hardware 
in  1982.  We  went  through  the  development  cycle.  We  went  through 
a  whole  classic  series  of  cycles,  advanced  development,  engineering 
development  and  production.  Things  that  we  built  in  the  1980's  are 
now  in  orbit  and  have  been  running  for  years  and  years  in  GPS. 
We  heard  the  other  day  that  another  one  is  going  up  September 
12.  We  have  2  of  24  satellites  and  we  are  in  first  and  second  place. 
I  think  we  would  be  really  discounted  as  a  small  business  except 
when  you  look  up  and  you  look  at  your  watch,  it  is  kind  of  nice 
to  have  the  best  in  show  up  there. 

Chairman  Torkildsen.  Right.  An  impressive  track  record. 

Well,  are  there  any  other  points  you  think  are  relevant  to  make? 
I  will  be  very  much  be  following  up  this  with  contact  to  appropriate 
executive  branch  officials  about  the  problems  that  are  in  the  RFP 
process  now.  I  think  you  have  made  a  very  clear  case  why  the  cur- 
rent svstem  is  unfair,  number  one,  if  a  bid  is  written  to  prevent 
a  small  company  that  actually  is  producing  the  goods  from  bidding 
on  a  contract  at  all,  in  Solectria's  case,  or  in  Kemco's  case  where 
even  though  you  have  a  proven  track  record  you  are  still  required 
if  you  are  awarded  a  contract  to  go  into  a  partnership  which  by, 
I  think,  every  objective  measure  would  be  unnecessary  given  your 
track  record. 

Is  there  anything  else  that  you  would  like  to  add  that  may  help 
reinforce  those  arguments  on  why  the  RFP  process  as  it  stands 
right  now  needs  to  be  changed? 

Mr.  Thidemann? 

Mr.  Thidemann.  Something  that  comes  to  mind  specifically  rel- 
ative to  the  requirement,  one  of  the  requirements,  that  an  offeror 
have  the  agreement  for  the  warranty  purposes  related  specifically 
to  electric  vehicles,  we  feel  that  this  clause  in  particular  lacks  rel- 
evancy because  warranty  needs  for  electric  vehicles  are  unlike 
those  for  gasoline  powered  vehicles  to  a  very  considerable  extent. 
Electric  vehicles  in  particular  have  very  few  of  the  components  that 
frequently  need  warranty  work  that  gasoline  powered  vehicles  do. 
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other  than  replacing  batteries  on  a  period  ranging  from  every  2 
years  up  to  every  5  years  or  so,  depending  on  the  nature  of  the  bat- 
teries. 

Many  of  our  customers  have  not  had  to  do  any  warranty  or  main- 
tenance work  on  their  vehicles  literally  because  virtually  all  of  the 
components  are  solid  state  or  contain  few  or  no  moving  parts.  That 
whole  aspect  of  electric  vehicle  technology  makes  that  clause  even 
less  relevant  than  would  otherwise  be  the  case. 

Chairman  ToRKiLDSEN.  What  type  of  warranty  requirements  are 
there  that  are  specific  for  electric  vehicles? 

Mr.  Thidemann.  Some  of  the  considerations  are  the  same.  Of 
course,  there  are  concerns  about  the  steering  and  wheels  and  the 
suspension  and  other  parts  that  are  identical  basically  in  the  gaso- 
line and  electric  version  of  the  vehicle. 

Most  of  the  parts  that  require  maintenance  in  a  gasoline  vehicle, 
for  example,  the  spark  plugs,  exhaust  systems,  water  cooling  sys- 
tem, those  components  are  removed  completely  from  the  electric  ve- 
hicle, so  those  do  not  remain  as  issues  that  need  to  be  dealt  with 
at  all.  As  the  vast  majority  of  the  complete  electric  vehicle  are 
parts  that  our  company  has  designed  and  produced  and  installed 
and  we  know  that.  We  have  a  very  high  degree  of  faith  in  their  re- 
liability. We  feel  very  comfortable  offering  a  full  warranty  on  the 
vehicle  for  that  reason. 

Chairman  TORKILDSEN.  If  you  could  provide  perhaps  like  an 
item-by-item  comparison  then  we  can  include  that  in  the  record. 

Mr.  Thidemann.  We  would  be  glad  to. 

Chairman  Torkildsen.  I  think  that  will  help  as  well.  Obviously 
warranty  is  important  in  any  type  of  Government  bid,  but  obvi- 
ously you  want  to  make  sure  that  the  requirements  of  a  warranty 
are  what  is  necessary  and  you  do  not  need  to  warranty  a  part  of 
a  car  that  is  not  included  in  an  electronic  vehicle.  I  would  hope  you 
could  point  that  out. 

Mr.  Kern,  anything  else  that  you  would  like  to  add  that,  again, 
would  help  us  in — clearly  even  if  you  do  not  have  anything  else  to 
mention,  it  very  clearly  is  a  process  that  is  in  need  of  major  im- 
provement. 

Mr.  Kern.  I  think  there  is  a  small  business  advantage  that  is 
overlooked  in  general — certainly  in  very  high  tech  industries.  I 
think  it  is  strongly  related  to  the  turnover  issue.  We  deal  with  the 
U.S.  Government,  Lockheed-Martin,  and  other  big  guys  where  rota- 
tion occurs:  rotation  where  you  get  somebody  up  to  speed  and  then 
they  are  rotated  out  and  you  reset  all  the  counters  to  zero  and 
there  is  a  whole  new  learning  curve.  With  "right-sizing"  and  "down- 
sizing" taking  place  in  the  larger  companies,  it  really  turns  out  the 
technology  stream,  the  technology  memory,  the  corporate  memory 
of  a  high-tech  program  dissipates.  Most  of  our  people  have  been 
with  us  more  than  10  years. 

I  mean  I  worry  about  it — that  we  do  not  have  turnover.  I  think 
maybe  we  have  hardening  of  the  arteries  or  something.  But,  we 
have  the  continuity.  Often  we  get  bad  press  because  we  say,  oh,  we 
did  that  back  in  1973  and  when  you  do  this  the  outcome  is  nega- 
tive. We  have  to  reeducate  all  of  the  outside  decision  makers  every 
couple  of  years.  That  is  a  real  problem  with  some  of  the  procure- 
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ment  cycles  as  well.  There  is  no  "guru" — historian  to  hang  in  at 
these  higher  levels  to  know  what  is  fact  and  what  is  fiction. 

It  is  a  new  advantage  of  the  small  company.  That  never  was  that 
way  years  ago,  but  it  certainly  is  prevalent  these  days  with  the 
high  turnover  rates. 

Chairman  Torkildsen.  Both  flexibility  with  an  institutional 
memory  at  the  same  time. 

Mr.  Kern.  Continuity. 

Chairman  Torkildsen.  A  pretty  impressive — continuity  is  a 
pretty  impressive  addition  and  ability  that  you  can  offer.  OK 

Well,  if  there  are  no  further  points,  I  would  like  to  thank  you  for 
your  testimony.  I  do  think  in  the  cases  of  both  Kernco  and  Solectria 
you  have  underscored  major  problems  in  the  bidding  process  right 
now  and  the  Subcommittee  will  follow  up  with  a  report  as  well  as 
a  request  for  the  executive  department  to  review  that.  Hopefully 
we  can  make  improvements  in  the  process  without  having  to  resort 
to  legislation.  However,  that  is  an  option  as  well  if  we  cannot  do 
so  administratively.  Again,  the  changes  that  I  think  are  necessary 
are  very  reasonable  ones  to  allow. 

In  the  case  of  Solectria,  a  company  that  has  a  proven  track 
record  to  bid,  to  be  considered  for  a  bid  for  electric  cars,  I  think 
that  is  only  very  reasonable.  And,  in  the  case  of  Kernco,  to  not  be 
required  to  partner  when  their  experience  is  otherwise.  The 
changes  we  are  asking  for  would  not  be  specific  just  to  these  two 
companies,  they  would  allow  for  companies  across  the  board,  as 
they  should. 

Any  company  with  a  proven  track  record  in  manufacturing 
should  be  considered  for  a  bid  if  the  taxpayers  are  requesting  that 
product.  Likewise,  when  the  taxpayers  are  requesting  high  tech- 
nology equipment,  there  should  not  be  a  regulation  that  savs  you 
have  to  assume  a  partner  when  no  partner  is  necessary  tor  the 
quality  manufacture  of  those  items. 

With  that,  I  would  again  say  thank  you  for  your  testimony,  and 
this  hearing  is  adjourned. 

[Whereupon,  at  11:42  a.m.,  the  Subcommittee  was  adjourned, 
subject  to  the  call  of  the  Chair.] 
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DANVERS,  MASSACHUSETTS 


Good  Morning.  As  Chairman  of  the  Small  Business  Committee's 
Government  Programs  Subcommittee,  it  is  my  pleasure  to  welcome 
you  today.  The  hearing  today  will  focus  on  the  Federal  Government's 
solicitation  process.  Specifically,  the  hearing  will  focus  on  the 
Government's  method  of  soliciting  requests  for  proposal  (RFP's)  and 
whether  or  not  it  discriminates  against  small  business. 
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RFP's  are  the  method  by  which  Federal  agencies  and 
departments  request  bids  on  special  projects  to  be  awarded  to  private 
sector  companies.  The  agency  or  department  making  the  request  may 
specify  the  contract  as  either  open  to  set-asides  or  "unrestricted", 
meaning  any  company  or  individual  may  apply.  Although  this  practice 
should  apply  to  the  small  business  community,  some  contend  that 
"unrestricted"  RFP's  are  often  used  as  a  means  to  exclude  small 
business  from  competing  for  contracts. 

Small  Business  is  the  backbone  of  our  economy  and  certainly  has 
been  growing  at  an  impressive  rate.  Small  Business  is  the  largest 
creator  of  jobs.  From  December  1993  to  December  1994,  small 
business  created  2.03  million  new  jobs,  while  big  business  actually  lost 
more  than  200,000.  According  to  the  latest  reports,  small  businesses 
account  for  99.7  percent  of  the  nation's  employers,  employ  54  percent 
of  the  private  workforce,  and  are  responsible  for  50  percent  of  the 
private  gross  national  product.  In  fact,  small  business  dominated 
industries  produced  an  estimated  62  percent  of  the  3.3  million  new  jobs 
created  in  1994. 
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In  addition,  Small  businesses  contribute  52  percent  of  all  sales  in 
the  United  States,  and  are  responsible  for  50  percent  of  the  private 
gross  domestic  product.  Small  businesses  gives  more  in  charity  to 
community  service  organizations  per  employee  than  do  large 
businesses,  according  to  the  SBA's  Office  of  Advocacy.    These 
statistics  are  outstanding  and  certainly  indicate  that  small  business  is 
on  the  upswing,  and  that  it  is  vitally  important  to  the  economic  well 
being  of  our  country. 

Today,  the  subcommittee  will  hear  from  two  witnesses  who  state 
that  they  have  been  adversely  affected  by  the  Federal  Government's 
practice  of  awarding  contracts  using  RFP's.  The  committee  did  have  a 
third  witness  scheduled.  Due  to  the  fear  of  future  retaliation  by  the 
contracting  officers  who  make  the  awards,  they  declined  to  testify. 
They  did  not  want  to  be  placed  on  any  list  that  might  exist,  possibly 
preventing  them  from  future  awards  by  the  contracting  officers. 
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Unfortunately,  due  to  the  very  busy  Congressional  schedule  this 
month,  other  members  of  the  Committee  are  unable  to  attend.  Several 
members  were  quite  interested  in  the  outcome  of  this  proceeding.  I  will 
forward  the  record  of  this  hearing  to  them. 

With  that,  I  welcome  our  witnesses  and  look  forward  to  their 
testimony  today. 
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DANVEHS.  MA 

15  July  1996 
DISCRIMINATION  AGAINST  KERNCO  AS  A  SMALL  BUSINESS 
Appendix  "A"  -  To  "Unrestricted"  Procurements 

Over  the  past  eight  years  there  appears  to  be  an  insidious  pattern  of  events  that  leads  us  to 
the  conclusion  that  Kemco,  a  Small  Business,  has  been  discriminated  against  by  various 
Fortune  500  Defense  Contractors  and  by  agencies  of  the  Government  -  perhaps  mislead  by 
these  companies.    In  support  of  this,  we  offer  the  followmg  history  of  these  events: 

1989  -  Loss  of  Small  Business  Status  on  ITT  Subcontract  413928 

Kemco  was  coerced  to  enter  into  a  Joint  Enterprise  Agreement  (JEA)  with  SCI  (a  Large 
Business)  by  ITT  Defense  Communications  Division  as  a  condition  for  a  contract  award 
which  was  initially  independently/competitively  bid  by  Kemco.     Despite  Kemco's 
continued  objections,  our  rights  as  a  Small  Business  were  not  recognized  on  Subcontract 
413928  and  as  a  result  we: 

1.  Were  denied  a  higher  progress  payment  percentage. 

2.  Were  forced  to  use  more  of  our  funds  than  originally  contemplated  and  today  remain 
caught  between  three  Fortune  500  compames  which  act  in  their  own  best  interests. 

3.  Continue  to  lose  money  on  a  much  delayed  program  -  to  a  point  where  our  company 
is  at  significant  financial  risk  and  under  constant  threats  and  coercion. 

1992  -  SEA  Complaint  Filed  (  VCXO  lER  Program) 

Kemco  filed  a  compliant  with  the  SBA  through  our  local  Congressman's  office.    This 
complaint  was  against  ITT  A/CD  for  alleged  unfair  treatment  under  a  direct  Firm-Fixed- 
Price  contract  (competitively  bid)  held  with  ITT  A/CD  -   Subcontract  No.  414861.    Rather 
than  responding  directly  to  Kemco,  ITT,  without  Kemco  prior  knowledge,  sent  it  to  third 
party  (SCI).    Since  our  complaints  made  no  reference  to  our  SCI  partner  or  ITT  Subcontract 
413928,  ITT  acted  improperly  and  gave  SCI  Kemco  proprietary  information  -  which  SCI  was 
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not  authorized  to  receive  and  has  subsequently  been  prejudicial  in  other  contracmal  matters. 

1993  -  1995  -  Broad  Agency  Announcement 

Kemco  responded  to  and  received  a  bi-phase  NRL  BAA  RFP  for  Advanced  Cesium  Clock 
Design  Contract,  N00014-94-C-2154  for  Phase  I  (Feasibility  Study).    Our  company 
supported  pre-award  efforts  uniquely  positioned  us  to  deliver  demonstrable  hardware  in  a 
contemplated  Phase  II  (Demonstration)  follow-on  contract.    This  second  phase  was  to 
demonstrate  the  results  of  our  Phase  1  Feasibility  Study.    Due  to  USAF  pressure,  the  BAA 
Phase  II  follow-on  was  replaced  by  NRL  Solicitation  N00014-94-R-CP07  -  which  was  totally 
funded  by  the  GPS  Joint  Program  Office.    In  the  midst  of  the  crucial  Source  Selection 
Process,  USAF  Capt.  Hedenberg  authored  a  "Memorandum  for  the  Record"  which  states 
"currently,  there  is  a  monopoly  on  CAPS  fabricators";  i.e.  Kemco.    The  memo  calls  for  a 
modular  'standard  electronics'  and  'physics  package'  architecture.     This  approach  proposed 
by  Capt.  Hedenberg  had  previously  been  tried  by  the  USN  (unsuccessfully)  on  the  0-1625 
nuclear  submanne  Cesium  clock  program  and  would  have  required  Kemco  to  violate  legal 
agreements  we  executed  with  the  Hewlett-Packard  Company. 

The  timing  of  this  memo  and  its  proposed  approach  clearly  affected  the  procurement  action 
under  Solicitation  CP07;  reeks  of  "anti-competition";  and  suggests  we  hand  over,  at  no 
charge,   Kemco 's  and  Hewlett-Packard's  proprietary  data. 

1994-1995  -  NRL  Solicitation  N00014-94-R-CP07  Escapade 

Kemco,  in  conjunction  with  the  above  BAA,  assisted  NRL  in  writing  the  Statement  of  Work 
(SOW)  for  CP07.    After  competitive  bids  were  obtained  by  NRL  (and  Source  Selection  was 
well  underway)  the  solicitation  was  reopened  five  (5)  months  later  to  add  a  paragraph  into 
the  SOW  which  had  been  removed  during  the  initial  review  by  NRL  and  Kemco.    This 
paragraph,  in  effect,  changed  the  complete  scope  of  the  SOW.    Kemco  would  thus  be 
required  to  violate  existing  Proprietary  Exchange  Agreements  we  executed  with  Hewlett- 
Packard  and  would  thus  require  us  to  provide  existing  non-Government  technology  to  NRL.* 


*  See  similar  comments  in  both  Hedenberg/ and  the  Army  Workshop  summaries. 
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Although  this  contract  contemplated  multiple  awards,  it  was  subsequently  awarded  to  only 
one  contractor.  Frequency  and  Time  Systems  (FTS)  at  a  cost  more  than  double  that  of 
Kemco's  Small  Business  bid.    Kemco's  protest  of  award  to  the  GAO  was  dismissed  on  the 
basis  of  timeliness  of  the  protest  submittal  and  thus  did  not  respond  to  Kemco's  reasons  for 
the  bid  protest,  which  strongly  questioned  NRL's  purchasing  and  Small  Business  practices. 

1995  Events 

A  series  of  workshops  sponsored  by  the  DoD  appear  to  provide  further  support  identifying  a 
pattern  of  discrimination  against  Kemco,  Inc. 

•  In  the  Spring  of  1995,  the  Office  of  the  Under  Secretary  of  Defense  (Acquisition) 
held  a  broad  based  Special  Technology  Area  Review  (STAR)  on  frequency  control 
devices  -  Kemco  was  the  only  Atomic  Frequency  Standard  company  excluded  - 
although  a  GAO  disbarred  competitor  (still  disbarred)  was  invited.    This,  in  spite  of 
the  fact  that  our  previous  Cesium  units  on  orbit  were,  and  remain  todav.  as  'best  in 
show'  -  while  the  other  second  source  of  Cesium  Clocks  (  the  disbarred  vendor  )  has 
orbitally  demonstrated  equipment  now  totally  inoperative.    The  final  repon  does  not 
even  admit  the  very  existence  of  Kemco,  Inc. 

•  In  August  of  1995,  an  Army  workshop  was  held  at  the  University  of  North  Carolina 
to  discuss  accuracy  and  anti-jam  requirements  for  GPS.    In  "Discussions  of  Satellite 
Clocks;  Clocks  (Part  I);  summary  Paragraph  9",  we  interpret  this  as  both 
discrimination  against  age  and  Small  Business.    It  is  also  adds  credence  to  the  current 
DoD  attimde  to  obtaining   the  proprietary  rights  of  others;  in  our  case,  both  Hewlett- 
Packard  and  our  Small  Business.    (This  paragraph  overlays  the  JPO/USAF  philosophy 
inherent  in  Capt.  Hedenberg's  'Memo  to  File'  credo). 

•  In  late  1995  ITT  acted  in  direct  violation  of  Kemco's  proprietary  rights  by  providing 
Kemco's  proprietary  Cesium  technology  to  Frequency  and  Time  Systems  (FTS)  (an 
unsuccessful  Block  IIR  bidder)  and  funding  them  to  'second  source "  the  CAFS 
(Kemco/SCI  )  IIR  Cesium  Clocks  using  Kemco's  technoloev.    In  spite  of  agreements 
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to  protect  Kemco's  proprietary  rights.  ITT  has  provided  equipment  "know  how"  and 
"show  how"  to  our  FTS  competitor.     Kemco  and  FTS  had  both   previously  bid  GPS 
Block  IIF  13.4  MHz  Cesium  Clocks  to  Rockwell,  Hughes  and  LMMS'  for  use  in 
their  long  term,  33  satellite.  Block  IIF  bid. 

FTS,  never  having  built  a  flight  clock  weighing  18.7  lbs.,  measuring   412  cubic 
inches    requiring  a  mere  21  watts,  and  delivering  a  13.4  MHz  output  with  5X10"'" 
stability,  received  dollars  from  Hughes  to  develop  such  a  clock.    Given  they  were 
handed  our  design  by  ITT  after  the  IIF  solicitation,  it  is  our  understanding  that  both 
Hughes  and  LMMS/ITT  provided  the  USAF  with  improved  best  and  fmal  offers. 

Kemco  and  FTS  also  bid  GPS  Block  IIF  10.23  MHz  Cesium  Clocks  to  Rockwell. 
Kemco  was  notified  in  writing  by  Rockwell  that  it  was  chosen  to  be  the  single  Block 
IIF  Clock  supplier.    To  our  knowledge,  FTS  was  advised  by  Rockwell  of  this 
decision.    However,  during  the  IIF  USAF  Q&A  period  Rockwell  was  directed  by  the 
USAF  to  have  multiple  clock  suppliers  and  use  two  different  clock  types  -  Cesium  & 
Rubidium  I  !    This  is  in  contrast  to  EG&G's  current  simation  wherein  their  Large 
Business  is  the  only  HR  &  IIF  Rubidium  supplier  sanctioned  by  the  USAF... (in  spile 
of  Kemco's  offering  of  an  alternate  IIF  source,  lower  cost,  state-of-the-art  flight 
Rubidium  produced   for  the  European  Space  Agency). 

We  do  not  understand  either  the  logic  nor  the  technical  realities  of  this  situation. 
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July  ,5,  .996  #  SOLECTRIA 


Hon.  Peter  G.  Torkildsen,  Chairman 
Subcommittee  on  Government  Programs 
Committee  on  Small  Business 
House  of  Representatives 
Congress  of  the  United  States 
B-363  Raybum  House  Office  Building 
Washington,  DC  205 15 

Re:       Testimony  for  Field  Hearing  on  "Unrestricted"  Government  Requests  for  Proposal  and  their 
Effect  on  Small  Businesses,  Monday,  July  15,  1996,  1 1:00  AM,  Danvers  High  School 

Dear  Congressman  Torkildsen: 

1  am  writing  to  express  our  concern  that  in  a  recent  GSA  "public",  unrestricted  bid  (GSA  RFP  No. 
FCAP-FI-ELC97-N-6-26-96,  due  June  26,  1996),  Solectria  Corporation  and  other  smaller 
companies  making  electric  vehicles  were  restricted  from  meeting  the  qualifications  not  based  on 
uncompetitiveness,  but  rather  solely  because  we  are  not  a  large  automaker. 

Specifically,  the  bid  did  not  seek  the  "best"  vehicles.  Range,  performance,  experience  and  other 
relevant  factors  were  not  part  of  the  bid  at  all  except  as  footnotes.  The  key  criteria  for  eligibility  to 
participate  in  this  RFP  was  that  "Vehicles  shall  be  supplied  by"  a  bidder  that  (A.)  is  an  Original 
Equipment  Manufacturer  (OEM),  defined  as  "a  motor  vehicle  manufactiirer  who  is  responsible  for 
the  vehicle  fuel  economy,  of  the  gasoline  version  of  the  model  supplied  ..."  (which  restricts  the 
qualifiers  to  only  very  large  companies  that  also  produce  gasoline  vehicles)  OR  (B.)  an  offeror  that 
"must  have  an  agreement  with  an  OEM"  (one  of  the  large  automakers)  for  warranty  purposes. 

Solectria  Corporation  is  the  largest  independent  maker  of  electric  vehicles  (EVs)  in  the  United 
States.  We  have  made  and  sold  approximately  250  EVs  in  the  last  4  years.  This  is  more  than  all  of 
the  Big  3  U.S.  automakers  combined. 

Solectria  electric  vehicles  have  accumulated  more  than  1 ,000,000  road  miles  in  fleet  and  consumer 
applications  ~  again,  more  than  any  of  the  Big  3.  Our  electric  vehicles  consistently  excel  -  and 
have  frequently  outperformed  EVs  produced  by  the  large  automakers  --  in  various  publicly 
documented  events. 

Solectria  EVs  fully  comply  with  all  of  the  relevant  safety  criteria  established  by  the  U.S. 
Department  of  Transportation.  Our  electric  sedans  and  trucks  have  been  found  to  be  as  safe  as,  or 
in  some  cases  safer  than,  comparable  gasoline  powered  vehicles. 

SOLECTRIA  CORPORATION 
68  INDUSTRIAL  WAY 
WILMINGTON  MA  Om87 
USA 

508-658-223 1 
FAX  508-658-3224 
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Solectria  EVs  now  operate  in  35  states  throughout  the  U.S.,  in  climates  and  terrain  ranging  from  the 
■Anzona  desert  to  the  snowy  mountains  of  Vermont.  Solectria  electric  sedans  and  electric  pickup 
trucks  are  now  used  at  National  Parks,  airports,  and  military'  bases  nationwide.   Manj'  state 
go\  emments  and  municipalities  have  chosen  our  vehicles  in  competitive  bids,  and  numerous  private 
companies  —  including  electric  utilities  from  Oregon  to  Califr)mia,  and  Alabama  to  Maine,  have 
decided  to  purchase  our  EVs  following  their  bidding  processes. 

We  brand  our  products  Solectria  and  stand  behind  them  for  warranty'  purposes.  We  do  buy  a 
chassis  and  body  from  the  large  automakers  but  we  then  add  over  80%  of  the  value  to  the  vehicle 
before  we  sell  it.  We  therefore  believe  we  should  qualify  as  an  original  equipment  manufacturer 
(OEM). 

GS.A  RFP  No.  FCAP-FI-ELC97-N-6-26-96  does  not  allow  for  this.  Although  the  GSA  has 
latitude  to  waive  this  requirement  if  they  so  choose.  Solectria  spent  considerable  time  and  effort  to 
put  together  our  bid  for  these  \  chicles.  We  believe  that  we  can  provide  the  GSA  with  the  best  EVs 
available  today.  If  we  are  screened  out,  as  the  language  of  the  bid  implies,  the  government  will  not 
get  the  best  vehicles  and  our  small  business  will  have  lost  out  for  what  we  believe  are  inappropriate 
reasons. 

Of  additional  concern  is  the  precedent  sening  nature  of  this  bid.  If  small  companies  like  Solectria 
are  eliminated  from  eligibility  at  this  stage,  this  could  well  put  Solectria  and  other  small  motor 
vehicle  suppliers  like  at  a  competitive  disadvantage  in  future  bids. 

I  have  asked  Karl  Thidemann  from  Solectria  to  testify  at  your  meeting  on  July  1 5  about  this,  as  1 
will  be  out  of  the  country  at  this  time.  Please  feel  free  to  contact  me  if  I  can  be  of  further 
assistance. 

Best  regards. 


Mafk-L.  Dockser 
Vice  President 
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ABSTRACT 

The  GPS/NAVSTAR  .Mavrganon  Satellite  System  will  be 
che  cnainstay  of  the  .VSS  and  must  provide  a  global  full 
coverage  system  through  the  laie  90'  s  and  beyond.  The 
bean  of  the  GPS  Saiellite  System  is  an  atoimc  ciocic 
which  mamtains  synchronous  system  ame  to  generate 


range  and  range-rate  data  for  global  users.  Carrent  GPS 
satellite  Ctsium  frequency  standards  on  which  GPS  timing 
depends,  were  designed  in  the  early  to  rmd  !980s.  While 
these  cloclcs  have  performed  admirably  on  ortjit.  a  new 
design  for  a  Cesium  frequency  standard  iializing  modem 
digital  and  RF  technology  offen  significant  advantages 
with  respect  to  stability  and  jnvironmental  insensitivicy. 
wnich  taken  together  iliminate  any  perceived  neea  for  a 
cloclc  temperature  controller  in  the  satellite,  [n  Jus  paper 
we  Jescnbe  a  Cesium  design  that  takes  advantage  ot  the 
fact  thai  the  Cesium  standard  is  the  only  pnmary  standard. 
The  approach  builds  on  the  Cesium  beam  tube  design  and 
flight  worthyness  of  our  previous  successful  GPS  Cesium 
standards  mamed  to  Hewlett  Packard's  world  .'ecognized 
507 1. A  Cesium  standard  electromc  and  software  design  to 
achieve  an  optimized  clock  for  GPS  space  appiicaaon. 
The  design  provides  advancements  in  che  areas  of 
penbrmance  optimizaaon.  stamliiy.  accuracy,  extended 
useful  life,  reduction  in  envtroomentai  sensmviaes.  state 
of  health  diagnostics  and  clock  system  simolicity  In 
particular,  the  new  design  provides:  itnmumty  to 
snvuDnmental  and  aging  effects,  e.g..  temperature,  loop 
gam  vanaaons.  magnetic  and  RF  stability,  and  radiaoon 
cwponsc.  Thus,  the  tequirement  for  auxiliary 
environmental  temperature  control  on  the  GPS  saiellite  can 
be  eiiminaied.  Telemetry  momiors  chat  can  indicate  ctocK 
healdi  and  longevity,  supplemented  with  addiaonal  data 
available  to  telemetry  oo  command  wiU  allow  engineenng 
speaalists  to  intaptet  trends  ajxl  predict  fumre 
performance  and  could  even  pertmt  on  orbit  opumizaaon 
of  all  performance  determining  operating  parameters. 

1.0  INTRODUCTION 

The  GPS/NAVSTAR  .Vaviganon  Satellite  System  will  be 
the  mainsay  of  the  NSS  and  must  provide  a  global  fiiU 
coverage  system  through  che  late  90' s  and  beyond.  The 
heart  of  the  GPS  Satellite  System  is  an  atomic  clock 
which  main^in^  synchronous  system  ime  to  generate 
range  and  range-fate  data  for  global  useis.  Current  GPS 
satellite  r'.-<iiim  frequency  standards  on  which  GPS  uming 
depends,  were  designed  in  the  early  to  mid  1980s,  from 
architectures  evolved  ttom  commetrriai  Cesium  frequency 
icandards"  Whale  most  of  these  clocks  have  performea 
admiraoly   on   orbit,   the  design   architecture  leads    :o 
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linutacions  in  stability  and  inherent  sensmvmes  to 
finvironmental  tluctuauons.  In  particular,  i  number  ot 
cnuca]  parameters  thai  atfect  the  environmental  sensitivity 
ind  long  term  stability  of  the  standard,  ;.g,.  Cisium  beam 
tube  applied  magneac  field  (C-tield)  and  microwave 
power  input  level  to  the  beam  tube,  ire  nxed  dunng 
manufacture,  but  can  change  with  ume.  -vith  temperature, 
and  with  exposure  to  natural  and  nuclear  radiauons  :n 
space.  Designs  have  been  developed  to  reduce  these 
effects  on  the  circuits  which  control  these  cnacai 
parameters,  but  long  term  autonomous  performance  may 
suU  be  affected  by  staasacally  vanable  component 
parameter  changes.  Status  monitonng  has  been  limited, 
and  unacceptable  performance  will  only  be  observed  rather 
than  predicted.  One  can  predict  that  only  marginal 
improvements  In  autonomous  performance  and 
predictability  in  space  can  be  gained  with  conventional 
clock  architecture. 

In  (his  paper  we  discuss  a  design  philosophy  thai  builds  on 
the  expenence  of  previous  GPS  Cisium  standards"^  along 
with  the  HP  5071a  electromc  and  software  design.^  to 
achieve  a  state  of  the  an  cloci:  for  GPS  space  appUcauon. 
Because  a  Cesium  standard  is  a  primary  standard  that 
requires  no  external  calibraaon.  properties  of  the  atom  can 
be  utilized  to  enable  self  checidng  loutines  to  «liimnaie 
dnft.  to  reduce  environmental  effects,  and  to  contrrjl 
continuous  optmuzaaoQ  operaaoos.  The  number  of 
parameters  thai  need  to  be  controlled  is  small,  since  a 
Cesium  standard  does  not  exhibit  chemical,  pressure,  or 
light  sensitive  shifts  such  as  are  inherent  m  secondary 
standards,  e.g.,  Rb  and  H^  standards.  Taking  advantage  of 
inherent  properties  of  the  Cesium  atom  along  with  a  new 
design  approach  for  a  space  oequency  standard  uaiizing 
modem  digital  and  Rf  technology  under  tmcioprocessor 
control  offers  significant  opportuniaes  with  respea  to 
siahdicy  and  eavironmenial  insensiaviiy.  The  compunng 
power  of  modem  tmcroprocessora  with  hard  memory 
maifi-»  connol  of  the  standard  and  the  storage  and  analysis 
of  meamngrul  health  and  status  tnomion  possible.  The 
design  approach  uses  legaaes  tern  our  previous  GPS 
successes,  preservmg  many  of  the  proven  elements  of 
those  designs. 

To  illusirace  the  depanum  represented  by  the  new 
approach,  we  will  first  briefly  review  the  current  designs. 

2.0  DISCUSSION  OF  CURRENT  SPACE 
CESIUM  FREQUENCY  STANDARD 
ARCHITECTURES 

Several  Cesium  frequency  standard  deagns  have  been 
developed  for  GPS  space  applicanons.  .\  genenc  general 
blocic  diagram  represenang  the  current  architectures  is 
shown  in  Figure  I.    The  output  to  the  system  (user)  is 


provided  by  a  high  qualiry  voltage  controlled  auirtz 
crystal  oscillator  iVCXO).  .Another  output  ot  tne  VCXO 
IS  buffered  and  rrequency  multiplied  in  a  jnain  of 
harmonic  generauon  circuits  and  tllters.  and  low  trequencv 
FM  modulation  is  introduced.  (Jsuaily  pnor  to  the  ast 
stage  of  multiplication,  the  signal  is  mixed  with  the  output 
of  a  synthesizer,  phase  locked  to  the  VCXO.  to  ootain  -Jie 
microwave  input  to  the  beam  tuoe  at  Cesium  resonance 
frequency.  The  Cesium  beam  tube  acts  as  a  frequency 
discnminator  whose  output  current  vanes  approximately 
as  the  cosine  of  the  difference  between  the  frequency  of 
the  microwave  input  and  the  Cesium  atomic  resonance 
frequency.  .\n  error  signal  for  the  servo  system  is  aenved 
from  synchronously  detecang  the  aioe  output  at  die 
modulation  frequency,  and  integraang  the  error  signal  to 
correct  the  VCXO. 

Typical  performance  parameters  for  Tequency  standards 
based  on  dus  architecture  are  given  in  die  first  column  of 
Table  I.  and  measured  stability  is  shown  in  Figure  Z  for 
a  fCemco  Blocic  lA  oniL  Models  for  performance  m 
benign  and  in  radiaaon  environments  have  been  developed 
and  verified,  and  circuit  effects  which  limit  long  term 
stability  and  frequency  dnft  nave  been  idenniied.^"''^ 
Components  and  circuit  limitanons  dnve  die  temperature 
and  envuonmenial  sensmviiy  of  current  standartls. 
Components  in  die  RF  mulaplier  which  set  die  gam  and 
bandpass  ore  adjusted  dunng  final  setup:  changes  in  die 
charactensacs  diese  components  over  temperature  and 
with  age  changes  die  tmcrowave  power  in  die  tube.  The 
temperanae  coefficient  is  affected  strongly  by  changes  in 
tmcrowave  power.  .Also,  die  C-field  m  die  oeam  tuoe  is 
fixed  by  component  values  which  can  change  over  time 
and  with  space  radiaaon.  The  servo  loop  withm  die 
standard  diat  locks  die  quartz  osallaior  to  die  Cesium 
resonance  ifequency  has  tradidonally  been  a  first  order 
loop,  so  diat  steps  and  dnfcs  in  die  quartz  resonator 
frequency  and  dnft  in  servo  loop  components,  e.g.. 
integrator  offset  voltage,  result  in  tune  eiiuis.  .Also,  long 
term  degradanon  in  components  decreases  die  loop  gam 
and  dierefore.  the  loop  ame  constant,  which  uanslaies  to 
Increased  time  error  sensiavity. 

3.0         NEW  CESIUM  STANDARD 

.ARCHITECTURE  .AND  DESIGN 
CONSIDERATIONS  FOR  SPACE 

The  basis  for  die  new  design  for  a  GPS  Cesium  stanoard 
is  die  proven  Kemco  satellite  rrtsium  elements  comoined 
with  applicable  electromcs  and  software  designs  from  die 
Hewlett  Packard  5(J71A  Cesium  nequcncy  standard 
descnbed  by  Cuder  and  Giffaid.^  The  block  diagram  for 
die  new  architecnire  is  shown  in  Figure  3.  where  ;ne 
microprocessor,  memory,  frequency  multiplier  chain,  and 
telemetry  controls  and  interfaces  have  been  modified  from 
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Fl^nre  1.  Typical  GPS  Cesium  Standard  Arciiitectnrc. 


Table  1.  Design  Requirements/Goals  Comparisoo. 


Characteristic 

!              GPSUR 

New  Design 

Operating  life 

7.5  yean 

12  years                         : 

Power  3  :3  V  dc 

22  W 

23  'V                ; 

Weigtit 

21  lbs 

22  lbs 

Wannao 

1  hour 

30  minutes 

Frequency  Staoility 

Figure  2 

Figure  5 

Tempcrainre  Coerficient 
(-20  to  -tS-O 

2xlO-'^,''C 

NIL                              j 

1 

Magnetic  Senaavicy 

<U10''"  for  2  Gauss 

NIL 

Radianoa 

7.5  yr  Namral  nuclear 
plus  eananced  belts 

TBR 

MoQUots  and  TCkC 

Loclc  2nd  harmomc 
(nomtors 

Mulaple  health. 

status  and  interacave    i 

diagnostics                    i 
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Figure  2.   Frequency  Stability  for  Current  GPS  Cesium  Standjards. 
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Figure  3.    Blocic  Diagram  for  Future  Cesium  StandArtts. 
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Che  5071 A  design  where  required  to  suit  the  requirements 
or  the  GPS  program. 

The  major  departures  from  previous  ioace  Cssium 
standard  architectures  is  the  icabilizauon  ot  '«y  tjcam  tuoe 
and  iervo  loop  parameters  under  micropcrxessor  control. 

■Microwave  Power  Control:  The  output  of  a  K4  Cesium 
oeam  cube  versus  input  microwave  frequency  is  shown  in 
Figure  -I.  The  rleld  independent  central  peak  is  the 
resonance  used  for  frequency  lock  to  the  quartz  oscillator, 
and  is  expanded  in  the  insen  of  Figure  -i.  The  microwave 
power  IS  servoed  to  maximize  the  dynamic  signal 
amplitude  at  the  two  intlecuon  points  of  the  central 
resonance.  It  has  been  shown-  that  for  slow  squaic 
wave  frequency  modulation.  Jus  cancels  the  effects  due  to 
coherent  amplitude  modulaaon  caused  by.  for  example, 
beam  cube  riucrowave  cavity  detuning.  This  sffecuvely 
reduces  errors  due  to  temperature  vanauons  to  a  negligible 
value. 

Beam  Tube  Magneoc  Reld  fC-field)  Control:  The  servo 
loop  controlling  the  beam  nibe's  inismai  magneac  field 
cakes  advantage  of  a  fuodameniai  property  of  the  Cesium 
atom:  i.e..  that  the  separaaon  of  the  Zeeman  iranstaons. 
Che  outlying  resonance  peaks  in  Figure  -i.  depends 
opprtixunaiely  linearly  on  the  magneac  field  ames  a 
constant  determiaed  Dnom  quantum  mecbamcs.  The 
C-tield  servo  controls  the  current  in  the  beam  cube  C-field 
coil  so  that  the  Zeetnan  splitting  remains  constant.  This 
servo  removes  instabiliaes  due  co  vaiuaons  of  applied 
magnetic  fields,  while  numtauung  a  long  term  stability  in 
the  presence  of  space  radiaaoo  and  aging  induced  changes 
in  the  C-field  current  supply  circuits.  Servo  control  of  the 
C-deld  removes  a  ma^or  term  in  the  autonomous  error 
budget,  while  reducing  requirements  on  the  long  term 
stability  of  the  C-field  current  supply. 

Servo  Gain  Conirtil:  The  servo  gain  is  also  controlled  by 
the  nucroprocessor.  to  maintain  a  constant  value  of  the 
dynamic  beam  tube  output  signal  as  measured  in  the 
servo.  This  effectively  mainmim  the  tune  constant  over 
the  Life  of  the  staodard.  eliminanng  the  effects  of 
component  agmg  and  tadianoa  induced  degiadaaon  of 
pertonnaace. 


Second  Differencing:  Error  signals  are  ootained  by 
second  differencing  erfecuvely  removing  offsets  >;aused  bv 
dnfts  in  the  non-dynamic  parts  of  the  beam  tuoe  signal. 

Monitors  and  Controls:  .Addiaonal  important  oenerits  to 
Cesium  architecture  are  made  possible  by  the 
incorporation  of  a  microprocessor.  Two  classes  ot 
momtonng  informauon  will  be  available.  Health  ina 
status  monitors  will  indicate  that  key  parameters  are  within 
openuional  ranges  or  are  close  to  predetermined  limits.  In 
iddiaon.  informauon  from  which  to  infer  predictions  about 
expected  performance  or  life  of  the  standard  will  be  made 
available.  Cononuous  momtonng  of  key  parameters  can 
be  stotcd  in  hard  memory  in  the  standard.  When  the 
monitors  indicate  a  limit  approaching,  or  when  more 
detailed  informauon  is  desired,  detailed  parameter  data  can 
be  downloaded  upon  telemetry  command  for  analysis  bv 
specialists. 

.Vaturai  Space  and  Man-Made  Radianon  Effects:  The 
electronics  must  be  designed  for  appropnate  hardness  in 
the  natural  and  man  made  radiation  environments 
onaapaied  for  GPS.  In  particular,  the  micTDprtx:essor  and 
other  digital  circuitry  must  be  designed  to  be  fault  tolerant 
with  respect  to  cosmic  ray  and  proton  induced  upset  and 
latchup.  Design  for  rapid  recovery  from  nuclear  exposure 
can  use  the  methods  recendy  descnbed  by  Flanagan  ei. 
al.  for  fault  tolerant  processois  with  non-upseitable 
memory.  Recovery  from  smgle  event  or  nuclear  event 
upset  with  minimum  tune  eiiui  will  be  facilitated  by  the 
second  ortler  frequency  lock  loop. 

4.0  SUMMARY  .AND  CONCLUSIONS 

A  new  aichitectuie  for  a  GPS  Cesium  frequency  standara 
has  been  descnbed  which  builds  on  actual  hardware  built 
for  previous  GPS  flight  applicaooo.  and  the  realizanon  of 
the  HP  5071  A.  The  new  architecniie  overcomes  the 
environmental  ediKS  on  perfotmancs  inbeient  in  current 
designs,  preserves  legacy  to  cnacal  funcaons  and 
components  which  have  beea  proven  in  space  and 
promises  unprecedented  performance  on  orbit  and  could 
provide  fiiture  users  with  teal  time  state  of  health  data. 
Key  performance  paiameten  for  the  new  design  ore 
compared  in  Table  1. 


Second  Order  Frequency  Lock  Loop:  Loddng  the  quartz 
oscillator  with  a  digital  second  order  frequency  lock  loop 
eliminates  tune  errors  due  to  dnfc  and  ocEsets  in  the  servo 
integrator  and  in  the  quartz  crystal  oscillator  This 
implementaooa  eliminates  a  major  source  of  autonomous 
operaaoQ  tune  error,  and  reduces  the  selecaon 
requirements  for  the  servo  integrator  operanonal  amplifier. 
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Figure  4.   Oacput  Characteristics  if  a  Cesium  Beam  Tube. 
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Figure  5.   Cesium  Frequency  Standard  Stability  Expected  for  New  Design. 
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